Effects of acute maternal hyperglycaemia and hyperosmolality on maternofetal transfer of calcium and magnesium across the in situ perfused rat placenta.
The effects of acute maternal hyperglycaemia and hyperosmolality on maternofetal placental transfer of Ca, Mg and 51Cr-EDTA were investigated in the rat. On day 21 of gestation (term = 23 d) the fetal circulation of the in situ placenta of anaesthetised rats was perfused with a Mg-free Krebs Ringer solution and the unidirectional maternofetal fluxes of Ca (CaJmf) and Mg (MgJmf), and the unidirectional maternofetal clearance of 51Cr-EDTA ((EDTA)Kmf) were determined before and during maternal hyperglycaemia, hyperosmolality and volume expansion, attained by infusing 30% D-glucose, 25% mannitol and 0.9% saline solutions, respectively, into the maternal circulation. MgJmf was significantly reduced during glucose infusion (23.9 +/- 1.2 v 28.2 +/- 1.4 nmol min(-1) g(-1) placenta during control perfusion (mean +/- SEM); p < 0.005) and during mannitol infusion (28.2 +/- 1.0 v 33.5 +/- 1.5 nmol min(-1) g(-1) placenta; p < 0.001). CaJmf and (EDTA)Kmf were not significantly altered by maternal hyperglycaemia or hyperosmolality. There was no significant change in MgJmf during infusion of saline into the maternal circulation. Maternal plasma Na concentration was significantly reduced in both glucose and mannitol infusion experiments, whereas maternal plasma Mg concentration was significantly reduced only during glucose infusion. We postulate that the reduced maternal plasma Na concentration in the glucose and mannitol experiments might decrease MgJmf via alteration of placental Na+/Mg2+ exchange activity.